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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coat processing method and coat processing device capable 
of reducing the quantity of a coating liquid to be applied without bringing the increase of the equipment 
cost in the coating of the whole surface of a substrate with a coating liquid such as a resist liquid. 
SOLUTION: The resist liquid is discharged belt-likely on the rotating LCD substrate G from many fine 
discharge holes 52 formed on the bottom surface of a resist liquid discharge nozzle 51 while rotating the 
substrate G to apply the resist liquid on the substrate G and after that, the discharge of the resist liquid is 
stopped and the film thickness of the coating film on the substrate is adjusted while rotating the substrate G, 
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CLAIMS 



[Claim(s)] 

[Claim 1] Being the spreading art which applies coating liquid and forms the spreading film on the front 
face of the substrate held in the processing container, and rotating a substrate Coating liquid is 
breathed out band-like to the substrate which rotates from two or more minute discharge openings 
formed in the base of a coating liquid regurgitation nozzle. The spreading art characterized by providing 
the process which applies coating liquid on a substrate, and the process which prepares the thickness of 
the spreading film on a substrate, suspending supply of coating liquid and rotating a substrate after that. 
[Claim 2] Said substrate is a rectangle. Said coating liquid regurgitation nozzle Locating the end of this 
coating liquid regurgitation nozzle in the abbreviation center of rotation of a rectangular substrate, and 
making band-like breathe out coating liquid from this coating liquid regurgitation nozzle, in case it has 
the die length from the abbreviation core of a rectangular substrate to abbreviation four corners at least 
and the regurgitation of the coating liquid is carried out The spreading art according to claim 1 
characterized by rotating a substrate and applying coating liquid on a substrate. 
[Claim 3] The path of the minute discharge opening of said coating liquid regurgitation nozzle is a 
spreading art according to claim 1 or 2 characterized by being 200 micrometers of phi 10 micrometer-phi. 
[Claim 4] The path of the minute discharge opening of said coating liquid regurgitation nozzle is a 
spreading art given in any 1 term of claim 1 to claim 3 characterized by forming the periphery side 
greatly from the core side of a substrate. 

[Claim 5] The pitch of two or more minute discharge openings of said coating liquid regurgitation nozzle 
is a spreading art given in any 1 term of claim 1 to claim 4 characterized by forming the periphery side 
small from the core side of a substrate. 

[Claim 6] Said coating liquid regurgitation nozzle is a spreading art given irv any 1 term of claim 1 to 
claim 5 characterized by adjusting the coating liquid discharge quantity of two or more coating liquid 
reservoir rooms, respectively in case the minute discharge opening which carries out the regurgitation of 
the coating liquid carries out the regurgitation of the coating liquid to the substrate which has two or 
more coating liquid reservoir rooms formed in each base, and rotates from this coating liquid 
regurgitation nozzle band-like. 

[Claim 7] The coating liquid discharge quantity of two or more of said coating liquid reservoir rooms is a 
spreading art according to claim 6 characterized by being adjusted so that the periphery side may 
increase more than the core side of a substrate. 

[Claim 8] The spreading art according to claim 6 which said substrate is a rectangle and is characterized 
by decreasing the coating liquid discharge quantity of the coating liquid reservoir room protruded from 
the rotating rectangular substrate, or not carrying out the regurgitation of the coating liquid from this 
overflowing coating liquid reservoir room in case the regurgitation of the coating liquid is carried out to 
the rectangular substrate which rotates from said coating liquid regurgitation nozzle band-like. 
[Claim 9] The spreading art according to claim 6 characterized by said coating liquid reservoir room by 
the side of a periphery carrying out the regurgitation of the coating liquid with high viscosity from said 
coating liquid reservoir room by the side of the core of a substrate. 

[Claim 10] The spreading art according to claim 6 characterized by carrying out the regurgitation of the 
coating liquid from said coating liquid reservoir room of the location which corresponded even to the 
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substrate edge from the abbreviation center of rotation of a substrate among said two or more coating 
liquid reservoir rooms. f 

[Claim 11] Said coating liquid regurgitation nozzle is a spreading art given in any 1 term of claim 1 to 
claim 10 characterized by carrying out the regurgitation of the coating liquid where a longitudinal 
direction is rotated as a shaft. 

[Claim 12] Said coating liquid regurgitation nozzle is a spreading art given in any 1 term of claim 1 to 
claim 1 1 characterized by moving in the location corresponding to the edge of a substrate, and carrying 
out the regurgitation of the coating liquid. 

[Claim 13] A spreading art given in any 1 term of claim 1 to claim 12 characterized by having further the 
process which washes said coating liquid regurgitation nozzle. 

[Claim 14] The processing container which is the spreading processor which applies coating liquid and 
forms the spreading film on the front face of a substrate, has opening up, and surrounds a substrate, A 
substrate maintenance means to hold a substrate, and a substrate rotation means to rotate said 
substrate by rotating said substrate maintenance means, The coating liquid regurgitation nozzle to which 
two or more minute discharge openings which carry out the regurgitation of the coating liquid are formed 
in the base, and carry out the regurgitation of the coating liquid to band-like from these minute 
discharge openings, The coating liquid supply means for supplying coating liquid to this coating liquid 
regurgitation nozzle, The spreading processor characterized by providing the control means which 
rotates a substrate in order to prepare the thickness of the coating liquid which the substrate which 
rotates from two or more minute discharge openings of a coating liquid regurgitation nozzle was made to 
breathe out coating liquid to band-like, suspended supply of coating liquid after that, and was applied on 
the substrate, rotating a substrate. 

[Claim 15] Said substrate is a rectangle. Said coating liquid regurgitation nozzle It has the die length 
from the abbreviation center of rotation of a rectangular substrate to abbreviation four corners. Said* 
control means The spreading processor according to claim 14 characterized by rotating a substrate and 
making coating liquid apply on a substrate, locating the end of said coating liquid regurgitation nozzle in 
the abbreviation center of rotation of a rectangular substrate, and making band-like breathe out coating 
liquid from this coating liquid regurgitation nozzle in the case of the regurgitation of coating liquid. 
[Claim 16] The path of the minute discharge opening of said coating liquid regurgitation nozzle is a 
spreading processor according to claim 14 or 15 characterized by being 200 micrometers of phi 10 
micrometer-phi. 

[Claim 17] The path of the minute discharge opening of said coating liquid regurgitation nozzle is a 
spreading processor given in any 1 term of claim 14 to claim 16 characterized by forming the periphery 
side greatly from the core side of a substrate. 

[Claim 18] The pitch of two or more minute discharge openings of said coating liquid regurgitation nozzle 
is a spreading processor given in any 1 term of claim 14 to claim 17 characterized by forming the 
periphery side small from the core side of a substrate. 

[Claim 19] Said coating liquid regurgitation nozzle has two or more coating liquid reservoir rooms where 
the minute discharge opening which carries out the regurgitation of the coating liquid was formed in 
each base. Said coating liquid supply means Coating liquid is supplied to each of the coating liquid 
reservoir room of these plurality. Said control means A spreading processor given in any 1 term of claim 
14 to claim 18 characterized by controlling said coating liquid supply means so that the coating liquid 
discharge quantity of two or more coating liquid reservoir rooms may be adjusted, respectively in case 
the regurgitation of the coating liquid is carried out to the substrate which rotates from said coating 
liquid regurgitation nozzle band-like. 

[Claim 20] Said control means is a spreading processor according to claim 19 characterized by 
controlling said coating liquid supply means so that the coating liquid discharge quantity of the periphery 
side of two or more of said coating liquid reservoir rooms may increase more than the core side of a 
substrate. 
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[Claim 21] It is the spreading processor according to claim 19 which said substrate is a rectangle and is 
characterized by said control means controlling said coating liquid supply means to decrease the coating 
liquid discharge quantity of the coating liquid reservoir room protruded from the rotating rectangular 
substrate when carrying out the regurgitation of the coating liquid to the rectangular substrate which 
rotates from said coating liquid regurgitation nozzle band-like, or not to carry out the regurgitation of 
the coating liquid from this overflowing coating liquid reservoir room. 

[Claim 22] Said coating liquid supply means is a spreading processor according to claim 19 characterized 
by supplying coating liquid with high viscosity to said coating liquid reservoir room by the side of a 
periphery from said coating liquid reservoir room by the side of the core of a substrate. 
[Claim 23] Said control means is a spreading processor according to claim 19 characterized by 
controlling said coating liquid supply means so that coating liquid may be breathed out from said coating 
liquid reservoir room of the location which corresponded even to the substrate edge from the 
abbreviation center of rotation of a substrate among said two or more coating liquid reservoir rooms. 
[Claim 24] Said coating liquid regurgitation nozzle is a spreading processor given in any 1 term of claim 
14 to claim. 23 characterized by carrying out the regurgitation of the coating liquid in the condition of it 
having been prepared free [ rotation ] centering on the longitudinal direction, and having inclined to the 
substrate. 

[Claim 25] Said coating liquid regurgitation nozzle is a spreading processor given in any 1 term of claim 
14 to claim 24 characterized by being prepared in the longitudinal direction free [ an attitude ], moving in 
the location corresponding to the edge of a substrate, and carrying out the regurgitation of the coating 
liquid. 

[Claim 26] A spreading processor given in any 1 term of claim 14 to claim 25 characterized by providing 
further the nozzle soaping-machine style which washes said coating liquid regurgitation nozzle. . 
[Claim 27] A spreading processor given in any 1 term of claim 14 to claim 26 characterized by providing 
further the nozzle migration device in which move said coating liquid regurgitation nozzle onto a 
substrate from a shunting location, and this coating liquid regurgitation nozzle is returned to a shunting 
location after the regurgitation of coating liquid at the time of the regurgitation of coating liquid. 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION — — — ___ 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the spreading art and spreading processor which apply 
coating liquid like resist liquid on the front face of substrates, such as a liquid crystal display (LCD) 
substrate. 
[0002] 

[Description of the Prior Art] In manufacture of a liquid crystal display (LCD), photoresist liquid is 
applied to the LCD substrate of a glass rectangle, the resist film is formed, the resist film is exposed 
corresponding to a circuit pattern, and a circuit pattern is formed by the so-called photolithography 
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technique of carrying out the development of this. Resist spreading and the development system 
equipped with two or more processing units for carrying out such a series of processes from the former 
are used. 

[0003] In such resist spreading and a development system, at the process which applies resist liquid, 
hydrophobing processing (adhesion promoter coat) is carried out with an adhesion process unit, and a 
rectangular LCD substrate is carried in to a resist spreading processing unit after cooling with a 
refrigeration unit, in order to raise fixable [ of a resist ]. In a resist spreading processing unit, while a 
substrate rotates in the condition of having been held on the spin chuck, resist liquid diffuses according 
to the centrifugal force by rotation of a substrate by supplying resist liquid to the front face of a 
substrate from the nozzle prepared in the upper part, and, thereby, the resist film is formed on the 
surface of [ whole ] a substrate. 

[0004] After the excessive resist of a periphery is removed by the end-face processing unit (edge 
remover), it is carried in to a heat-treatment unit, and prebaking processing is performed, the substrate 
with which this resist liquid was applied is cooled with a refrigeration unit, it is conveyed by the aligner, a 
there predetermined pattern is exposed, a development is carried out after that, postbake processing is 
performed, and a predetermined resist pattern is formed. - » 

[0005] On the occasion of the above-mentioned resist spreading, resist liquid is conventionally dropped 
focusing on the stationary abbreviation for a substrate, and the approach of carrying out high-speed 
rotation of the substrate after that, making diffuse resist liquid according to a centrifugal force, and 
applying is learned. In this approach, the amount which the resist liquid of a considerable amount is 
dispersed from the periphery section with it, and is actually applied to a substrate front face is about 10 
- 20% of supplied resist liquid, and its resist consumption will increase remarkably, [ than a center 
position ] [ a remarkable peripheral speed and ] [ larger ] For this reason, in order to make diffusion of . 
resist liquid easy and to decrease the resist amount of supply, the approach of trickling solvents, such 
as thinner, into a substrate (PURIUETTO) is adopted before dropping of resist liquid. 
[0006] However, since it is difficult for resist liquid to overcome the level difference of a pattern even if 
it rotates a substrate, since resist liquid is diffused when diffusing resist liquid on the substrate with 
which the predetermined pattern was formed, in order to diffuse resist liquid all over a substrate, even if 
it does not obtain a multi-kink colander for the amount of supply of resist liquid but performs 
PURIUETTO, the reduction effectiveness of resist liquid is not necessarily enough. Moreover, when this 
PURIUETTO method is adopted, there is un-arranging [ that the processing time of the spreading 
process of resist liquid becomes long ]. 

[0007] On the other hand, as other types of a resist spreading method, a slit nozzle is scanned for resist 
liquid from a slit nozzle on a rectangular substrate with discharge to a rectangular substrate band-like, 
resist liquid is applied to a rectangular substrate, and there is a slit nozzle spreading method which 
carries out high-speed rotation of the substrate after that, and diffuses resist liquid. By this slit nozzle 
spreading method, since resist liquid can be applied to abbreviation homogeneity all over a rectangular 
substrate by scanning a slit nozzle, reduction of the consumption of resist liquid can be aimed at. 
[0008] However, in the case of a slit nozzle, it is stabilized, and the regurgitation of the resist liquid 
cannot necessarily be carried out. Moreover, since it is necessary to move a slit nozzle with high 
precision and a slit nozzle migration device becomes expensive in case a slit nozzle is scanned on a 
rectangular substrate, equipment cost will soar. 
[0009] 

[Problem(s) to be Solved by the Invention] It aims at offering the spreading art and spreading processor 
which can reduce the amount of the coating liquid used, without causing the jump of equipment cost in 
making this invention in view of this situation, and applying coating liquid like resist liquid all over a 
substrate. 
[0010] 

[Means for Solving the Problem] Being the spreading art which applies coating liquid and forms the 
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spreading film on the front face of the substrate held in the processing container, and rotating a 
substrate according to this invention, in order to solve the above-mentioned technical problem Coating 
liquid is breathed out band-like to the substrate which rotates from two or more minute discharge 
openings formed in the base of a coating liquid regurgitation nozzle. The spreading art characterized by 
providing the process which applies coating liquid on a substrate, and the process which prepares the 
thickness of the spreading film on a substrate, suspending supply of coating liquid after that and rotating 
a substrate is offered. 

[001 1] Moreover, the processing container which is the spreading processor which according to this 
invention applies coating liquid and forms the spreading film on the front face of a substrate, has 
opening up, and surrounds a substrate, A substrate maintenance means to hold a substrate, and a 
substrate rotation means to rotate said substrate by rotating said substrate maintenance means, The 
coating liquid regurgitation nozzle to which two or more minute discharge openings which carry out the 
regurgitation of the coating liquid are formed in the base, and carry out the regurgitation of the coating 
liquid to band-like from these minute discharge openings, The coating liquid supply means for supplying 
coating liquid to this coating liquid regurgitation nozzle, The control means which rotates a substrate in 
order to prepare the thickness of the coating liquid which the substrate which rotates from two or more 
minute discharge openings of a coating liquid regurgitation nozzle was made to breathe out coating liquid 
to band-like, suspended supply of coating liquid after that, and was applied on the substrate while 
rotating the substrate, The spreading processor characterized by providing is offered. 
[0012] Since coating liquid is supplied all over the abbreviation for a substrate by carrying out the 
regurgitation of the coating liquid on a substrate from the minute discharge opening of a coating liquid 
regurgitation nozzle according to this invention constituted as mentioned above, rotating a substrate It 
is not necessary to make the amount of the coating liquid supplied even if it can lessen the amount of 
the coating liquid shaken off according to a centrifugal force from a substrate that what is necessary is 
not to diffuse coating liquid after that and just to only prepare thickness and a level difference exists in 
a substrate increase. Therefore, the amount of the coating liquid used can be lessened. Moreover, like 
[ in the case of applying coating liquid to abbreviation homogeneity all over a rectangular substrate by 
scanning a slit nozzle ], since the regurgitation of the resist liquid is carried out from a minute discharge 
opening, while being able to carry out the regurgitation of the coating liquid more stably than the case 
where a slit nozzle is used, since a highly precise nozzle migration device is not needed, the jump of a 
manufacturing cost is not invited. 

[0013] In this invention, when a substrate is a rectangle, locating the end of this coating liquid 
regurgitation nozzle in the abbreviation center of rotation of a rectangular substrate, and making band- 
like breathe out coating liquid from this coating liquid regurgitation nozzle, in case it has the die length 
from the abbreviation center of rotation of a rectangular substrate to abbreviation four corners and the 
regurgitation of the coating liquid is carried out, a coating liquid regurgitation nozzle rotates a substrate 
relatively, and can apply coating liquid on a substrate. Thereby, coating liquid can be applied to 
abbreviation homogeneity all over a substrate by the simple configuration which coating liquid is rotated 
in the direction of a path from the abbreviation center of rotation of a rectangular substrate, and makes 
band-like rotate a substrate with discharge. 

[0014] Moreover, the coating liquid discharge quantity by the side of the core of a substrate and a 
periphery can be adjusted by changing the path or pitch of these minute discharge openings. Although it 
is specifically necessary to carry out the regurgitation of a lot of coating liquid by the core [ of a 
substrate ], and periphery side in order to apply coating liquid to abbreviation homogeneity all over a 
substrate in case a substrate is rotated so that it is the periphery side of a substrate since the 
peripheral velocity differs From the core side of a substrate, the pitch of making the periphery side 
larger than the core side of a substrate for the path of a minute discharge opening or a minute 
discharge opening can be adjusted so that the coating liquid [ side / of a substrate / core ] discharge 
quantity by the side of the periphery of a substrate by making it small may increase in the periphery side. 
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[0015] Furthermore, a coating liquid regurgitation nozzle has two or more coating liquid reservoir rooms 
where the minute discharge opening which carries out the regurgitation of the coating liquid was formed 
in each base, and in case it carries out the regurgitation of the coating liquid to the substrate which 
rotates from this coating liquid regurgitation nozzle band-like, it can consider them as the configuration 
which adjusts the coating liquid discharge quantity of two or more coating liquid reservoir rooms, 
respectively. 

[0016] Thus, what is necessary is just to adjust as mentioned above so that the coating liquid discharge 
quantity from the coating liquid reservoir room by the side of the periphery of a substrate may increase 
when coating liquid discharge quantity by the side of the periphery of a substrate needs to be made 
[ more ] than the core side of a substrate from a difference of the peripheral velocity by the side of the 
core of a substrate and a periphery since the coating liquid discharge quantity from two or more coating 
liquid reservoir rooms can be adjusted independently, respectively. Moreover, more nearly similarly than 
said coating liquid reservoir room by the side of the core of a substrate, when viscosity of the coating 
liquid by the side of the periphery of a substrate needs to be made higher than the core side of a 
substrate, the direction of said coating liquid reservoir room by the side of a periphery should just be 
made to carry out the regurgitation of the coating liquid with high viscosity. 

[0017] Moreover, since the path lay length from the center of rotation of a substrate to an outer edge 
edge is not fixed when rotating a rectangular substrate, a part of coating liquid regurgitation nozzle may 
overflow a substrate. In such a case, it can adjust so that the coating liquid discharge quantity of the 
coating liquid reservoir room protruded from the rotating rectangular substrate may be decreased or the 
regurgitation of the coating liquid may not be carried out from this overflowing coating liquid reservoir 
room. Useless coating liquid can be lost few by this, and the consumption of coating liquid can be 
reduced. 

[0018] Furthermore, what is necessary is just to carry out the regurgitation of the coating liquid from 
said coating liquid reservoir room of the location which corresponded even to the substrate edge from 
the abbreviation center of rotation of a substrate among said two or more coating liquid reservoir rooms, 
in performing spreading processing corresponding to the substrate of various magnitude. 
[0019] Further again, said coating liquid regurgitation nozzle may be made to carry out the regurgitation 
of the coating liquid, where a longitudinal direction is rotated as a shaft. It can prevent un-arranging — 
coating liquid rebounds on a substrate front face by this. Said coating liquid regurgitation nozzle moves 
in the location corresponding to the edge of a substrate, and may be made to carry out the regurgitation 
of the coating liquid. It can avoid overflowing the edge of the substrate which said coating liquid 
regurgitation nozzle rotates by this. 

[0020] A coating liquid regurgitation nozzle can be washed further again. Although the blinding by coating 
liquid tends to produce the above minute discharge openings, the regurgitation of the coating liquid can 
be stably carried out in the condition that there is no blinding, by washing a coating liquid regurgitation 
nozzle in this way. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to an accompanying drawing. Drawing 1 is the perspective view showing resist 
spreading and the development system of the LCD substrate equipped with the resist spreading 
processing unit to which this invention is applied. 

[0022] The cassette station ! in which the cassette C by which this resist spreading and development 
system hold two or more substrates G is laid, The processing section 2 equipped with two or more 
processing units for performing a series of processings which include resist spreading and development 
in Substrate G, It has the interface section 3 for delivering Substrate G between aligners (not shown), 
and the cassette station 1 and the interface section 3 are arranged to the both ends of the processing 
section 2, respectively. 

[0023] The cassette station 1 is equipped with the conveyance device 10 for conveying a LCD 
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substrate between Cassette C and the processing section 2. And carrying-in appearance of Cassette C 
is performed at the cassette station 1. Moreover, in the conveyance way 10a top in which the 
conveyance device 10 was formed along the array direction of a cassette, it has the movable 
conveyance arm 1 1 and conveyance of Substrate G is performed by this conveyance arm 1 1 between 
Cassette C and the processing section 2. 

[0024] The processing section 2 is divided into pre-stage 2a, inside step 2b, and post-stage 2c, it has 
the conveyance ways 12, 13, and 14 in the center, respectively, and each processing unit is arranged in 
the both sides of these conveyances way. And the junction sections 15 and 16 are formed among these. 
[0025] Pre-stage 2a is equipped with the movable main transport device 17 along the conveyance way 

12. To the one side of the conveyance way 12 Two washing units (SCR) 21a and 21b are arranged. To 
the other side of the conveyance way 12, a UV irradiation unit The processing block 27 which the 
processing block 25 which (UV) and the refrigeration unit (COL) repeated to two steps, the processing 
block 26 which a heat-treatment unit (HP.) comes to put on two steps, and a refrigeration unit (COL) 
come to put on two steps is arranged. 

[0026] Inside step 2b is equipped with the movable main transport device 18 along the conveyance way 

13. Moreover, to the one side of the conveyance way 13 a resist — spreading — processing — a unit - 

- ( — CT — ) — 22 — and — a substrate — G — a periphery — the section — a resist — removing — 
a periphery — a resist — removal — a unit — ( — ER — ) — 23 — one like — preparing — having - 

- **** — the other side of the conveyance way 13 — A heat-treatment unit The processing block 28 
which (HP.) comes to put on two steps, The processing block 29 which a heat-treatment unit (HP.) and 
a cooling processing unit (COL) come to pile up up and down, and the processing block 30 which an 
adhesion process unit (AD) and a refrigeration unit (COL) come to pile up up and down are arranged. 
[0027] Post-stage 2c is equipped with the movable main transport device 19 along the conveyance way 

14. Furthermore, to the one side of the conveyance way 14 Three development units (DEV) 24a, 24b, 
and 24c are arranged. The processing block 31 which a heat-treatment unit (HP.) comes to put in two 
steps on the other side and the processing blocks 32 and 33 which a heat-treatment unit (HP.) and a 
cooling processing unit (COL) both come to pile up up and down of the conveyance way 14 are arranged. 
[0028] In addition, the processing section 2 has structure which arranges only washing unit (SCR) 21a, 
the resist spreading processing unit (CT) 22, and a spinner system unit like development unit (DEV) 24a 
to one side across a conveyance way, and arranges only heat system processing units, such as a heat- 
treatment unit and a cooling processing unit, to an another side side. 

[0029] Moreover, the drug. solution supply unit 34 is arranged and the tooth space 35 for maintaining the 
main transport device further is provided for the part by the side of spinner system unit arrangement of 
the junction sections 15 and 16. 

[0030] The above-mentioned main transport devices 17, 18, and 19 are equipped with the X-axis drive 
of the 2-way within a horizontal plane, the Y-axis drive, and the vertical Z-axis drive, respectively, are 
equipped with the rotation drive which rotates focusing on the Z-axis further, and have the arms 17a, 
18a, and 19a which support Substrate G, respectively. 

[0031] The above-mentioned main transport device 17 has carrying in and taking out of Substrate G to 
each processing unit of pre-stage 2a, and the function to deliver Substrate G between the junction 
sections 15 further while delivering Substrate G between the arms 1 1 of the conveyance device 10. 
Moreover, the main transport device 18 has carrying in and taking out of Substrate G to each 
processing unit of inside step 2b, and the function to deliver the substrate G between the junction 
sections 16 further while delivering Substrate G between the junction sections 15. Furthermore, the 
main transport device 19 has carrying in and taking out of Substrate G to each processing unit of post- 
stage 2c, and the function to deliver the substrate G between the interface sections 3 further while 
delivering Substrate G between the junction sections 16. In addition, the junction sections 15 and 16 
function also as a cooling plate. 

[0032] The interface section 3 is equipped with the conveyance device 38 in which carrying-in 
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appearance of the substrate G between the extension 36 which holds a substrate temporarily in case a 
substrate is delivered between the processing sections 2, two buffer stages 37 which were further 
established in the both sides and which arrange a buffer cassette, and these and aligners (not shown) is 
performed. In the conveyance way 38a top in which the conveyance device 38 was formed along the 
extension 36 and the array direction of the buffer stage 37 t it has the movable conveyance arm 39 and 
conveyance of Substrate G is performed by this conveyance arm 39 between the processing section 2 
and an aligner. 

[0033] Thus, by collecting each processing unit and unifying, space-saving-izing and the increase in 
efficiency of processing can be attained. 

[0034] Thus, it sets to constituted resist spreading and the development system. The substrate G in 
Cassette C is conveyed by the processing section 2. In the processing section 2 First, surface 
treatment and washing processing are performed in the UV irradiation unit (UV) of the processing block 
25 of pre-stage 2a. After being cooled in a cooling processing unit (COL), scrubber washing is performed 
in the washing units (SCR) 21a and 21b, and after stoving is carried out in one heat-treatment unit of 
the processing blocks 26 (HP.), it is cooled with one refrigeration unit (COL) of the processing blocks 27. 
[0035] Then, in order for Substrate G to be conveyed by inside step 2b and to raise fixable [ of a 
resist ], hydrophobing processing (adhesion promoter coat) is carried out with the adhesion process unit 
(AD) of the upper case of the processing block 30, a resist is applied in the resist spreading processing 
unit (CT) 22 after cooling by the cooling processing unit (COL) of the lower berth, and the excessive 
resist of the periphery of Substrate G is removed in the periphery resist removal unit (ER) 23. Then, 
prebaking processing is carried out by one of the heat-treatment units in inside step 2b (H.P.), and 
Substrate G is cooled with the refrigeration unit (COL) of the lower berth of the processing blocks 29 or 
30. 

[0036] Then, Substrate G is conveyed by the aligner through the interface section 3 by the main 
transport device 19 from the junction section 16, and a predetermined pattern is exposed there. And 
after carrying in Substrate G through the interface section 3 again and performing postexposure BEKU 
processing if needed in one heatHireatment unit of the processing blocks 31, 32, and 33 of post-stage 
2c (HP.), a development is carried out by either of the development units (DEV) 24a, 24b, and 24c, and 
a predetermined circuit pattern is formed. It is cooled with one of refrigeration units (COL), and the 
substrate G by which the development was carried out is held in the predetermined cassette on the 
cassette station 1 according to the main transport devices 19, 18, and 17 and the conveyance device 10, 
after postbake processing is performed in one heat-treatment unit of the post-stage 2c (HP.). 
[0037] Next, the resist spreading processing unit (CT) 22 concerning the 1st operation gestalt of this 
invention is explained. Drawing 2 is the sectional view showing the resist spreading processing unit (CT) 
22 typically, and drawing 3 is the top view showing the resist spreading processing unit (CT) 22 typically. 
[0038] As shown in drawing 2 , the spin chuck 41 which rotates with the drive 40 which is a substrate 
rotation means is formed in the resist spreading processing unit (CT) 22, on this spin chuck 41, the LCD 
substrate G levels that front face, and adsorption installation is carried out. It is pivotable to this spin 
chuck 41 with this spin chuck 41, and the rotation cup (processing container) 42 of the shape of a 
closed-end cylindrical shape which surrounds a spin chuck 41 and Substrate G from a lower part is fixed 
and formed in it. This rotation cup 42 also rotates with a drive 40. The drive 40 is equipped with 40d of 
transfer devices for rotating the transfer devices 40b and 40c and spin chuck 41 which transmit rotation 
of stepping motor 40a and stepping motor 40a, and the rotation cup 42. 

[0039] A periphery [ of the rotation cup 42 ] and lower part side is covered, and the hollow ringHike 
drain cup 44 is arranged at the periphery side of this rotation cup 42. This drain cup 44 can lead caudad 
the resist liquid which dispersed on the occasion of resist spreading. Moreover, up opening of the 
rotation cup 42 can be equipped with a lid 45 by the conveyance arm 46. 

[0040] Furthermore, it is prepared in the support column 48 prepared in the unit free [ rocking ] and free 
[ rise and fall ] by the drive system which the nozzle arm 50 does not illustrate, and the resist liquid 
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regurgitation nozzle 51 of the shape of a long picture which carries out the regurgitation of the resist 
liquid to bancHike is attached in it at this nozzle arm 50. 

[0041] As shown in drawing 3 '; this resist liquid regurgitation nozzle 51 has the die length from the 
abbreviation center of rotation of the rectangular substrate G to abbreviation four corners, while being 
rocked with the nozzle arm 50 at the time of the regurgitation of resist liquid so that that point may be 
located in the abbreviation center of rotation of Substrate G, it is returned to a shunting location after 
the regurgitation of resist liquid, and the nozzle soaping^machine style (nozzle bus) 70 is equipped with 
it. 

[0042] This resist liquid regurgitation nozzle 51 is divided into five resist liquid reservoir rooms 51a-51e, 
as it is divided into plurality from the abbreviation center of rotation of Substrate G before abbreviation 
four corners, for example, is shown in drawing 4 . In case these resist liquid reservoir rooms 51a-51e 
carry out the regurgitation of the resist liquid to the substrate G which rotates from the resist liquid 
regurgitation nozzle 51 band-like, they can adjust resist liquid discharge quantity independently, 
respectively. In addition, the number of the division in this case should just be not only this but more 
than trichotomy. 

[0043] The minute discharge opening 52 of every plurality for carrying out the regurgitation of the resist 
liquid is drilled in each base by the resist liquid reservoir rooms 51 a-51e. 200 micrometers of phMO 
micrometer-phi of the path of these minute discharge openings 52 are desirable, for example, it is 
phi50micrometer. 

[0044] As shown in drawing 4 , the resist liquid supply pipes 53a-53e prolonged from the resist liquid 
source of supply which is not illustrated are connected to these resist liquid reservoir rooms 51a-51e, 
respectively, and the closing motion bulbs 54a-54e opened and closed electromagnetic based on the 
control signal from the spreading unit controller 60 mentioned later are infixed in these resist liquid 
supply pipes 53a-53e at them, respectively. By opening and closing independently these closing motion 
bulbs 54a-54e, respectively, the resist liquid discharge quantity from two or more resist liquid reservoir 
rooms 51 a-51e is adjusted independently, respectively. 

[0045] The resist spreading processing unit (CT) 22 has the spreading unit controller 60 for controlling 
rotation of Substrate G and supply of resist liquid. It consists of this spreading unit controller 60 so. that 
the control signal for controlling rotation of Substrate G may be sent to stepping motor 40a of a drive 
40 which drives a spin chuck 41. Rotational speed, a rotation location, etc. of Substrate G are grasped 
by the angle of rotation' of this stepping motor 40a being detected by the encoder 61, and inputting it 
into the spreading unit controller 60. 

[0046] It is constituted so that the control signal for adjusting the bulb opening of the closing motion 
bulbs 54a-54e to the closing motion bulbs 54a-54e according to the rotation location of the substrate G 
detected by the encoder 61 from this spreading unit controller 60 may be sent. 

[0047].- In addition, two or more resist liquid reservoir rooms may be connected mutually, the resist liquid 
reservoir rooms 51a-51e of these plurality may be constituted in one in the shape of a long picture, or a 
septum may be formed in one long picture-like nozzle and two or more resist liquid reservoir rooms may 
be constituted., 

[0048] As the nozzle soaping-machine style (nozzle bus) 70 prepared in the shunting location of the 
resist liquid regurgitation nozzle 51 is shown in drawing 5 , the bus room 72 where it is equipped with the 
resist liquid regurgitation nozzle 51 is formed in a body 71, the drain slot 73 is formed in the base of this 
bus room 72, and this drain slot 73 is connected to the drain pipe 74. 

[0049] The supply pipe 75 of the pair for supplying solvents, such as thinner, is formed in the side 
attachment wall of the bus room 72, and many washing nozzles 76 for carrying out the regurgitation of 
the solvents, such as thinner, to the point of the resist liquid regurgitation nozzle 51 are formed in it 
inside the supply pipe 75 of these pairs. 

[0050] Furthermore, by infixing the closing motion bulb 77 and closing this closing motion bulb 77, in the 
bus room 72, solvents, such as thinner, can be stored and solvents, such as this stored thinner, can 
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wash the point of the resist liquid regurgitation nozzle 51 to a drain pipe 74. 

[0051] Next, the resist film formation approach which forms the resist film in a substrate G front face by 
the above-mentioned configuration is explained. First, as shown in drawing 2 , a lid 45 is made into the 
condition of having stood by above the rotation cup 42 (processing container) by the conveyance arm 
46, it is conveyed on a spin chuck 41 by the conveyance arm which Substrate G does not illustrate, and 
vacuum adsorption is carried out. 

[0052] Subsequently, as shown in drawing 3 , it is rocked so that resist liquid reservoir room 51a which 
has the resist liquid regurgitation nozzle 51 in the point by the nozzle arm 50 may be located in the 
abbreviation center of rotation of Substrate G. 

[0053] Then, resist liquid is breathed out by band-like on Substrate G from the minute discharge 
opening 52 of the resist liquid regurgitation nozzle 51, and resist liquid is applied on Substrate G at the 
same time Substrate G is carried out one revolution at a predetermined rate with a spin chuck 41. Thus, 
since resist liquid is breathed out from the minute discharge opening 52 of the resist liquid regurgitation 
nozzle 51 from the abbreviation center of rotation of Substrate G to a substrate edge while rotating 
Substrate G one time, resist liquid is applied all over the abbreviation for Substrate G in the condition 
that it is shown in (a) of drawing 6 , and (b). In addition, rotation of the substrate G in this case should 
just be one or more revolutions. 

[0054] Then, while the resist liquid regurgitation nozzle 51 is evacuated to an evacuation location, a lid 
45 is laid on the rotation cup 42, and the closedown of the opening of the rotation cup 42 is carried out 
with a lid 45. In this condition, when Substrate G rotates with the rotation cup 42, the thickness of the 
resist film is prepared and resist thickness serves as homogeneity. 

[0055] In this case, since resist liquid is supplied all over the abbreviation for Substrate G by carrying 
out the regurgitation of the resist liquid to band-like on Substrate G from the minute discharge opening 
52 of the resist liquid regurgitation nozzle 51 from the abbreviation center of rotation of Substrate G to 
a substrate edge, rotating Substrate G It is not necessary to make the amount of the resist liquid 
supplied even if it can lessen the amount of the resist liquid shaken off according to a centrifugal force 
from Substrate G that what is necessary is not to diffuse resist liquid after that and just to only prepare 
thickness and a level difference exists in Substrate G increase. Therefore, the amount of the resist 
liquid used can be decreased more remarkably than before. 

[0056] Moreover, since a highly precise nozzle migration device like [ in the case of scanning a slit 
nozzle and applying resist liquid ] is not needed while being able to carry out the regurgitation of the 
resist liquid more stably than the case where a slit nozzle is used, since the regurgitation of the resist 
liquid is carried out from the minute discharge opening 52, the jump of equipment cost is not caused. 
[0057] furthermore — a large number — minute — a discharge opening — 52 — from — resist liquid - 
- the regurgitation — carrying out — things — from — the following — ( — one — ) - ( — three — ) — 
being shown — as — a mode — the controllability of the resist liquid regurgitation — it can raise . 
[0058] (1) For example, although it is necessary by the core [ of Substrate G ], and periphery side to 
carry out the regurgitation of a lot of resist liquid in order to apply resist liquid to abbreviation 
homogeneity all over substrate G in case Substrate G is rotated so that it is the periphery side of 
Substrate G since the peripheral velocity differs Since the resist liquid discharge quantity from the 
resist liquid reservoir rooms 51a-51e can be adjusted independently with the gestalt of this operation, 
respectively, thus, when resist liquid discharge quantity needs to be gradually made [ many ] as it is 
from the core side of Substrate G on a periphery side What is necessary is just to adjust so that resist 
liquid discharge quantity may be made [ many ] one by one as it is set to resist liquid reservoir room 51 e 
by the side of a periphery from resist liquid reservoir room 51a by the side of the core of Substrate G. 
In this case, what is necessary is just to send a control signal with which the bulb opening of the closing 
motion bulbs 54a-54e becomes large one by one from the spreading unit controller 60 so that resist 
liquid discharge quantity may be made [ many ] one by one as it is set to resist liquid reservoir room 51 e 
by the side of a periphery from resist liquid reservoir room 51a by the side of the core of Substrate G. 
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10059] (2) Since Substrate G is a rectangle, its distance of the direction of a path from the center of 
rotation of Substrate G to an outer edge edge, is not fixed. For example, since the distance from the 
center of rotation of Substrate G to four corners and the distance from the center of rotation to a 
shorter side differ from the distance to a long side, respectively, In case the regurgitation of the resist 
liquid is carried out to the rotating substrate G from the resist liquid regurgitation nozzle 51, in a part of 
resist liquid regurgitation nozzle 51, a flash and resist liquid may become useless from Substrate G. In 
such a case, if it adjusts so that the regurgitation may not be carried out so that the resist liquid 
discharge quantity of the resist liquid reservoir room protruded from the rotating rectangular substrate 
G may be decreased or, useless resist liquid can be lessened as much as possible. What is necessary is 
just to send a control signal which makes small the resist liquid reservoir room protruded from Substrate 
G, for example, the bulb opening of closing motion bulb 54e of resist liquid reservoir room 51 e, from the 
spreading unit controller 60, or is, closed completely, in case the resist liquid regurgitation nozzle 51 
specifically passes the shorter side of the rectangular substrate G, corresponding to the timing of the 
rotation location of the substrate G detected by the encoder 61. 

[0060] (3) By changing the path or pitch of the minute discharge opening 52, the resist liquid discharge 
quantity by the side of the core of Substrate G and a periphery can be adjusted. Although it is 
necessary to specifically carry out the regurgitation of such a lot of resist liquid that it be the periphery 
side of Substrate G as mentioned above from a difference of the peripheral velocity by the side of the 
core of Substrate G and a periphery By enlarging the periphery side gradually, the path of the minute 
discharge opening 52 from the core side of Substrate G Or from the core side of Substrate G, the pitch 
of the minute discharge opening 52 can be adjusted so that the resist liquid [ side / of Substrate G / 
core ] discharge quantity by the side of the periphery of Substrate G by making it small gradually may 
increase gradually in the periphery side. 

[0061] On the other hand, after the resist liquid regurgitation, it is moved to a shunting location and the 
bus room 72 is equipped with the resist liquid regurgitation nozzle 51. There, solvents, such as thinner, 
are supplied from the supply pipe 75 of a pair, and the resist liquid regurgitation nozzle 51 is breathed 
out towards the point of the washing nozzle 76 to the resist liquid regurgitation nozzle 51. Thereby, the 
blinding of the minute discharge opening 52 can be prevented effectively. That is, although it is easy to 
produce loading since the minute discharge opening 52 is formed in the resist liquid regurgitation nozzle 
51, loading can be effectively prevented by washing by this nozzle soaping-machine style 70. 
[0062] At such nozzle soaping-machine guard 70, by. closing. the closing motion bulb 77, solvents; such 
as thinner, may be stored in the bus room 72, and solvents, such as this stored thinner, may wash the 
point of the resist liquid regurgitation nozzle 51. Also in this case, loading can be prevented effectively. 
[0063] Moreover, dryness of the resist liquid of a nozzle point may be prevented by closing the closing 
motion bulb 77 by storing solvents, such as thinner, in the bus room 72, and exposing the point of the 
resist liquid regurgitation nozzle 51 to the steam generated from this stored solvent. 
[0064] Next, the 2nd operation gestalt of this invention is explained. Drawing 7 is the mimetic diagram 
showing partially its control system near the resist liquid regurgitation nozzle in the resist spreading 
processing unit (CT) of this operation gestalt. This resist spreading processing unit (CT) has the resist 
sources of supply 43a-43e which supply the resist liquid with which viscosity differs, respectively, as 
shown in drawing 7 . These resists sources of supply 43a, 43b, 43c, 43d, and 43e are connected to the 
resist liquid reservoir rooms 51a-51e through the resist liquid supply, pipes 53a~53e with which resist 
liquid with high viscosity was supplied, and the closing motion bulbs 54a-54e were formed, respectively, 
so that they become the latter in this order. That is, resist liquid with high viscosity is supplied to the 
resist liquid reservoir rooms 51a-51e one by one towards an outside from the core of Substrate G. 
[0065] Moreover, although illustration is abbreviated to drawing 7 in part, the spreading unit controller 60 
controls the closing motion bulbs 54a-54e based on the output of an encoder 61 while controlling 
stepping motor 40a of a drive 40 which drives a spin chuck 41 like the 1st operation gestalt to be shown 
in drawing 4 . 
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[0066] Thus, in case resist liquid is applied to Substrate G by the constituted resist spreading 
processing unit (CT), as shown in drawing 8 (a) - (c) in order, Substrate. G is carried out for one 
revolution of resist liquid with which viscosity differs from the resist liquid reservoir rooms 51a-51e from 
the abbreviation core of Substrate G to a substrate edge, respectively with discharge. Resist liquid with 
low viscosity can be applied near the core of Substrate G by this, and resist liquid with high viscosity 
can be applied to the edge side of Substrate G. In addition, it is indicated to drawing 8 that the 
spreading line of resist liquid becomes thick, so that the viscosity of resist liquid is high. Then, since the 
viscosity of resist liquid is high as it goes to an edge from the core of Substrate G corresponding to this 
at this operation gestalt, although peripheral velocity becomes quick as it goes to an edge from the core 
of Substrate G, in case Substrate G is rotated at a predetermined rotational frequency and thickness is 
prepared, thickness can be adjusted more to homogeneity. Moreover, since scattering to the substrate 
G outside of the resist liquid applied to the substrate G edge can be controlled, the consumption of 
resist liquid is reducible. 

[0067] in addition, also in this operation gestalt, as shown in drawing 8 (a), when a part of resist liquid 
regurgitation nozzle 51 begins to see in the outside of Substrate G like the 1st operation gestalt, from 
Substrate G, the consumption of resist liquid can be further reduced by adjusting so that the 
regurgitation of the resist liquid may not be carried out so that the resist liquid discharge quantity from 
the resist liquid reservoir rooms 51c and 51 d which it began to see may be decreased. 
[0068] Next, the 3rd operation gestalt of this invention is explained. Drawing 9 is a mimetic diagram in 
which it is shown near the resist liquid regurgitation nozzle in the resist spreading processing unit (CT) 
concerning this operation gestalt. This resist spreading processing unit (CT) has [ the resist liquid 
regurgitation nozzle 51 and the nozzle arm 50 ] the drive motor 56 rotatable as a shaft for that 
longitudinal direction on the support column 48 which supports the resist liquid regurgitation nozzle 51 
and the nozzle arm 50. By such configuration, as the resist liquid regurgitation nozzle 51 shows drawing 
10 by the imaginary line with this operation gestalt, rotation has become free, and the include angle to 
the substrate G of the resist liquid breathed out from the minute discharge opening 52 can be adjusted 
to arbitration. 

[0069] According to such a configuration, as shown in drawing 11 , resist liquid can be smoothly applied 
to Substrate G by making the hand of cut (the drawing Nakaya mark A showing.) of Substrate G rotate 
the resist liquid regurgitation nozzle 51 in the condition of having carried out the predetermined include- 
angle inclination, and carrying out the regurgitation of the resist liquid. Moreover, when resist liquid is 
applied in this way, it can control that resist liquid rebounds from a substrate G front face, or scattering 
on a substrate G front face. Therefore, the more uniform resist film can be formed by subsequent 
thickness adjustment. 

[0070] Next, the 4th operation gestalt of this invention is explained. Drawing 1 2 and drawing 13 are 
mimetic diagrams in which it is shown near the resist liquid regurgitation nozzle in the resist spreading 
processing unit (CT) concerning this operation gestalt. With this operation gestalt, as shown in drawing 
12 , in processing the small substrate GS, resist liquid is breathed out from three by the side of a 
substrate G center (51a, 51b, 51c) among the resist liquid reservoir rooms 51a-51e which the resist 
liquid regurgitation nozzle 51 has, and it performs spreading processing. On the other hand, as shown in 
drawing 13 , in processing the large-sized substrate GL, the whole resist liquid reservoir rooms 51a-51e 
which the resist liquid regurgitation nozzle 51 has resist liquid [ from ] is breathed out, and- it performs 
spreading processing. By doing in this way, spreading processing can be performed corresponding to the 
magnitude of Substrate G. In addition, the consumption of resist liquid is reducible from the resist liquid 
reservoir room protruded from Substrate G from rotating the rectangular substrate G among the resist 
liquid reservoir rooms to be used like the 1st operation gestalt also in this case by stopping reduction or 
the regurgitation for the discharge quantity of resist liquid in that case. 

[0071] Next, the 5th operation gestalt of this invention is explained. Drawing 14 (a) and (b) are mimetic 
diagrams in which it is shown near the resist liquid regurgitation nozzle in the resist spreading 
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processing unit (CT) concerning this operation gestalt. this resist spreading processing unit (CT) — 
above-mentioned the 1- it replaces with the nozzle arm 50 in the 4th operation gestalt, and has the 
flexible nozzle arm 85 constituted by the longitudinal direction of the resist liquid regurgitation nozzle 51 
possible [ telescopic motion ], and the resist liquid regurgitation nozzle 51 is formed at the tip of this 
flexible nozzle arm 85. As a flexible device of the flexible nozzle arm 85, an oil hydraulic cylinder etc. can 
be used, for example. 

[0072] As mentioned above, since it is a rectangle, when it is not fixed and the location of the resist 
liquid regurgitation nozzle 51 is fixed, a part of resist liquid regurgitation nozzle 51 of Substrate G may 
protrude the path lay length from the center of rotation of Substrate G to an outer edge edge from 
Substrate G with rotation of Substrate G. For this reason, with this operation gestalt, when long, as it is 
shown in drawing 14 (a) according to change of the path lay length from the center of rotation of . 
Substrate G to an outer edge edge, it considers as the condition of having drawn in one's flexible nozzle 
arm 85, and the regurgitation of the resist liquid is carried out to the substrate G which rotates from the 
resist liquid regurgitation nozzle 51, considering as the condition of having lengthened the flexible nozzle 
arm 85, as shown in drawing 14 (b), when short. By doing in this way, as the resist liquid regurgitation 
nozzle 51 cannot overflow Substrate G, useless coating liquid can be lost, and the consumption of 
coating liquid can be reduced. 

[0073] In addition, this invention is not limited to the above-mentioned operation gestalt, but various 
deformation is possible for it. For example, a nozzle soaping^machine style can also use that by which 
the ultrasonic radiator 80 was formed in the pars basilaris ossis occipitalis of the bus room 72, as shown 
not only in what was mentioned above but in drawing 15 . By this, the closing motion bulb 77 is closed, 
solvents, such as thinner, are stored in the bus room 72, in the condition of having been immersed in 
solvents, such as thinner, in the point of the resist liquid regurgitation nozzle 51, a supersonic wave is 
generated from the ultrasonic radiator 80, and the point of the resist liquid regurgitation nozzle 51 is 
washed by the supersonic wave. In this case, since it can wash more efficiently, loading can be 
prevented much more effectively. 

[0074] Moreover, although the above-mentioned operation gestalt explained the case where this 
invention was applied to resist spreading and a development system, it does not restrict to this. 
Moreover, although the case where resist liquid was applied was shown, if it is the case where the 
spreading film is formed with a spin coat, it is also possible to apply, when applying other coating liquid, 
for example, glass, the coating liquid for dielectric formation, etc. Furthermore, although the gestalt of 
the above-mentioned implementation showed the case where a LCD substrate was used as a processed 
substrate, it is applicable not only to this but the spreading film formation to other substrates, such as a 
semi-conductor wafer. 
[0075] 

[Effect of the Invention] Since coating liquid is supplied all over the abbreviation for a substrate by 
carrying out the regurgitation of the coating liquid on a substrate from the minute discharge opening of a 
coating liquid regurgitation nozzle according to this invention, rotating a substrate as explained above It 
is not necessary to make the amount of the coating liquid supplied even if the amount of the coating 
liquid shaken off according to a centrifugal force from a substrate can lessen that what is necessary is 
not to diffuse coating liquid after that and just to only prepare thickness and a level difference exists in 
a substrate increase. Therefore, the amount of the coating liquid used can be lessened. Moreover, . like 
[ in the case of applying coating liquid to abbreviation homogeneity all over a rectangular substrate by 
scanning a slit nozzle ], since the regurgitation of the resist liquid is carried out from a minute discharge 
opening, while being able to carry out the regurgitation of the coating liquid more stably than the case 
where a slit nozzle is used, since a highly precise nozzle migration device is not needed, the jump of a 
manufacturing cost is not invited. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The top view showing resist spreading and the development system by which the resist 
spreading processor set as the object of this invention is applied. 

[Drawing 2] The typical sectional view of the resist spreading processing unit concerning the 1st 
operation gestalt of this invention. 

[Drawing 3] The typical top view of a resist spreading processing unit shown in drawing 2 . 

[Drawing 4] The typical perspective view of a resist liquid regurgitation nozzle, and the block diagram of 

the control system of a resist spreading processing unit. 

[Drawing 5] The top view showing a nozzle soapingrmachine style, drawing of longitudinal section, and a 
cross-sectional view. 

[Drawing 6] The top view and side elevation showing the condition immediately after applying resist 
liquid. 

[Drawing 7] The mimetic diagram showing partially the resist liquid regurgitation nozzle in the resist 
spreading processing unit (CT) concerning the 2nd operation gestalt of this invention, its near, and its 
control system. 

[Drawing 8] The explanatory view showing the spreading gestalt of the resist liquid in the 2nd operation 
gestalt. 

[Drawing 9] The mimetic diagram showing the resist liquid regurgitation nozzle in the resist spreading 
processing unit (CT) concerning the 3rd operation gestalt of this invention, and its near. 
[Drawing 10] The mimetic diagram showing rotation actuation of the resist liquid regurgitation nozzle in 
the 3rd operation gestalt. 

[Drawing 11] The explanatory view showing the spreading gestalt of the resist liquid in the 3rd operation 
gestalt. 

[Drawing 12] The mimetic diagram showing the gestalt which applies the resist liquid in the resist 
spreading processing unit (CT) concerning the 4th operation gestalt of this invention. 
[Drawing 13] The mimetic diagram showing other gestalten which apply the resist liquid in the 4th 
operation gestalt. 

[Drawing 1 4] The mimetic diagram showing the resist liquid regurgitation nozzle in the resist spreading 
processing unit (CT) concerning the 5th operation gestalt of this invention, and its near. 
[Drawing 15] The cross-sectional view showing other examples of a nozzle soaping-machine style. 
[Description of Notations] 

22 — Resist spreading processing unit (spreading processor) 

40 — Drive (substrate rotation means) 

41 — Spin chuck (substrate rotation means) 

42 — Rotation cup (processing container) 

50 — Nozzle arm (nozzle migration device) 

51 — Resist liquid regurgitation nozzle 
51a-51e — Resist liquid reservoir room 

52 — Minute discharge opening 

53a-53e — Resist liquid supply pipe (coating liquid supply means) 
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' 54a-54e — Closing motion bulb (coating liquid supply means) 

60 — Spreading unit controller (control means) 

61 — Encoder 

70 — Nozzle soaping-machine style 

80 — Ultrasonic radiator 

G — LCD substrate (substrate) 



[Translation done.] 
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> X/W» b 13 5 «Jtj"©StR 5r qfc ffii" 

SRjrreS5*'>b»fii*«rtttH Lftvr 4 $:1$*4i-a» * 
1 6 KEtt© Jfc*i£i3*«fc. 

[if #1 9 ] ^{Baroififfi^JKirf mmx <o ^ 

t5ri £4**4: #1 6KE«t©^ffi*&a;'J«U 



(2) 

2 

[If #111'] MKaffiSsfcfflyX/Mi, ft##|6]fc 
«l4 WT@ft$ix*ittlB-C»*«4rtblili-Sii:*rfl*« 
4-f 5if#11*»bSf#11 0©i>-f;h^l1KE*c© 

[if#ii2] MEfc#«ttm/XA<tt, 

10 4-T3lf#1l7!»blf#1l l:©«r^-m*M 1fcE«&© 

[»#ij(i3] «rEa*«etm/x^s:jjfej^i-5xe 

bfc*1-* - fc'trW* fci-* 1 *>bSS*JS l 
••• 2©l/>m^U5t-E«wm*^S*&- ; 

14] IfiO*I±t > tt««ESrtt« LTi 

ffiutm/x^t. 

[»#* 1 5 ] HtjE^te. J©»-C*> f . 
WE^*tttfc'm/ X/W4; ^W«tg©B&Hlte4 , '6*»b 

• huE^j»#©(4, a*iso(!ttii©Kfc, -mEa^antai 

©»**qtffl/X^36»fe»*ttS:Wfc!tai$**iS 

4 4 -r s »** 14 (iE*©^**ag^e„ 
[if *is 1 6 j mmm^motta j x/w©«/j%Btm?L©" 

40 0 l 0 u m~ <(> 2 0 0 u mX'h&Z. t ^Wi^ti~ 

■5if#i!l 4 4fcf±lf*ill 5'fcE*©ft**tt3a^«. 
[ W*« 1 7 ) HUES* ffilfctti / X/v<D»/jN!tm?L© 

[if *JI 1 8 ] BUE^*fSP±til / X/i/0*»©«/jNti: 
^$ixT^S^4:S:#m4-r5if*JSl 4*»bM*« 

1 7 1 *fcEtt©»*«iaa*ii c 

so 9) BuE^Jffntm/XyH4, ^?SSrP± 
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«naww#-»tt, wiaa*«!tffl/ xa^ihHbi-ss 

ttffl U 4 v > It 5 v ■ iW1Ba#*«**« * * - * 
.[I**? 22] «RPt , «i>«. 

•.•.••.[»*»2 a].. -.itiiBfWfP^att, ■*»®«98aa*«w 

i 9 itiB«©a*?ftiap.*o ■• 
in** 2.4 1 twaMMSMta/ xvw*, £ 

4*>£W#iS2 5 ©v*1"ft*»l 

2 6 cov vTftA* 1 5SfcEtt©**»SSi», 
[^roi^ftt&W] 
[000 1] 

cd) MM*©«R©*iE±fc. i^*MR©.t5** 



[0 0 0 2] 

[«6*©.S«.l Mx^^W (LCD) Q^itlCfc 

v^*>ij>*-7.* by y*=7? 4 -muz 

asj&fc^fta. ^©*.5.ft-*©X»«r*lfc 
i-5fc»w1tic©^S3---y b***-^ 5 ?* bit*.- 
3M£*Q!§ v' * -k *? ffl v N k ft T v ^ • 
[000 3] ,r©J;?*^hi$-5lMa^^ 

- i? 3 v*Hffi» = y b (HMDS 8LS) 

M£*A£ft5-.- ^ H**fflas'y>ttt, 

y 9 '±fc^3ftfc*«?IBrtR*ft* 4S 

^ S.ft, . 3&S©lsMElc J: 531^* l-ioTU 

b $ ft, - ft»- * -5 ■» ■ S*©*®^*^ u 

[0004] r.<ou'v f ^ HR*sa*^ftfc3SS**» 
-rx y ^-^a^fftjft, ^iP^-= y >-c^*P^ft, 

ft, ,-ErOmm^P.^ft^ b^-r ft 
- T , Hf^© \/ */7^\ — *s ftifcfo $ ft 5» o . 
io: ■ [ 0.0 0 5 ] ilBWv 5 ^ H$lt 

-*7-5*jSfe*s»feftXVj5. r©^Jc*3V>T»4, fttVL 

hjRSrfKtk^-^T^ 1 ?, ||Bgt*S*ffifc***ft** 
tt«»bfcv'^ h««l'-0~2 0%e«-e r fc9. 

40 tcSlT mJiyM i-s^'ttisJIffliSftTV^. 

[0 0 0,6] L*»L44 s b, BfJtO^^-r^JBrtSft 

Affile H¥feSt**'^Sfc«>Wi 1 '^ 

50 
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[00 0 7] U-^ hWlfiJj3tcoi&<D?-4 7"t L 

«£ifM]fcLTUv^ bWiZttem-fz,* y y hyX/u 
V y b J X>v%x * -v >-T5 2 £ K «£ 9 u*Jx bWi*m 

[0 0 0 8]' L,frL?d:frb\ s/ HyX/WO^K 

y bs xfr&wmm&nffiiztkz - t e, , m 

10 0 0 9] 

#j£1--5 0 

[0010] 

[0011] #3Mlifc:.fc*i,ff, StKoSEilc, 

T, Jb^'lcHiDSlJSr^ru '*fiSriB«-*-«feaiSc«i: % 

«tiBS«'#«¥&^I5] 

[0 0 12] «±o"J: 5fc«fifc*'ix5**WfcJ:*Ltf, 



6 

h / X^£ * * * 3 r. £ »c J: «j ^JKSr^<DS« 

>o &wmm*&mk uft^fc«> % mm=>x bvmmzmm 
[ooi3]' *«wfc*j^-c»- mm*m.Mx*$>zm& % 

ft* J ^)» **gSr^6<j f^lilte $tt> S«±tem^Sr 

[0 0 14] rtbP><DSi[/jN?tm?LcDg*fc»4fs/ 

■ ';*i-5'fc«>fcfi, StK<D^JliH!|-efe5S£*, J;5#ft<D 
»4 I '^.fi!lJ:l9^JHB)o^^#<-t-5> £{c«t9... 4fc 
■«r/h*< 2 £ ic X V , ««<of .CHW i'9 S4R©^« 

[0015] mftmnkm; x»tt, m^m^Dt 

P©^*^etfctifiSr^^HgSlgi-5*^£i-5 r £^5 
"0 [00 16] ~<9J;51^ «^©^?«8t®**^<DS 
^6, ±te<0«t9ic s Ste© c l 3 ^{ftiJ£^-Jlft!j£c>Jlli$g(D 

fi*«8ffiS*'>e>©Jfr*jtt!tmiiS^< ft ^ J; 5 
so ~tHtfX\i\ 
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10 0 171 ^©StRSrlUfEi-S^&t-tt, S 

«©ia(E't»«c?** b^ffiif** -e©«#i6i©ft $ #-jrefc 
»««*'>i!t<4fcii*<twiisi?*-. mmmomm 

• WS©l»li«B«f -bi^WRiSM*^^* Lfc#» 
[001.9] *IBWi«ttttl/X/ur±. * 

[0 0 2 0] £ fetCifcfc, ■ &*8*q£ffl/X;w£i5fe*H-5 
i 5 r b vc# S. ±3$©<fc 5 **/Mfctti?Lr±fc 

[•0 0 2 1 ] 

[0 0 2 2] r Wl/^ • JlWa-^r A|i s 

*x~>a vi fc, StSGlwUv 5 ^.. HMti*i.fctmtt& 
-^t f -5Jcr)MaSrJSi"fci*>© : IS^©*aS^-=-y 

fc^a?P2t. S3tii« da**-f) fcomtjiSGo. 

SttigLSr^fc*!)©-!'^- 7 ^''*^ 3 t^rii^T 
18 9 v 'iftaaSB 2 ©MJSl^WhAt yMf-Va^ 

[0 0 2 3] #-fc y hxf-> 3 yili *-fe y 
&S»2 fc©M*LCD»K©*»*lT5fcfc©*a&« 

t*5t^T*-fe y hC©«5JAUi* 5 ^H5. KRj** 
81 1 0fi#iry h©BW*mK»oTlSHtfen*:»ai8 
1 0 a ifcfctt^ItBfctt&T'-.k 1 1 -Htx., r©H&j£ 
T— Al ii:j;9*ty b C i&3gB 2 t ©rflT'SISG 

[0 0 2 4] *&3£gf5 2fi, ffi®U2 a 2 b b'& 



5 

2, 13. 14£*fU ^^^©PoW-*^^- 

«S1 5 V - 1 6 *S» It 5> ^So- 
lo 02 51 SUKSl52att, «ftat(gl-2.^»oT»»^I 

Ktt, 2oOft»a=yh (SCR) 2 1a, 2 1 b # 

= yh (U.V) t^*P^--y> (COL) £#2«fcfi 
iafeio-fc^ST'D ^25, Mffil^-y h (HP) 
#2»teatokftT*S8HB:/n y? 2 6jS£UftM=* 
= yh (COL) ^2»fckiabn-C*S*Q ! a^oy^ 
2 7^iEa$K-CV>5 0 

[0 0 2 6] «f»»2-btt. «B;^8S1 3ld»oT 

»ttVflB**«R^Kll 1 8 fcOtx-T*; 9 ...ft&K 1 3 cd 
hfc*»S«y h (CT) 2 2*5 
J:t/»«G©«*»©^^ hfrB*-*-*M*i't** H 
(ER). 2 3*5— ftto\Z®VL>tlX&'0. 

2afc*iafen-r**«ia^'o y* 2 8, jn^&a^-- 

yh (HP) b$i.&i[!im= L ~'y h (COL) *S±T»-fi 

(AD) iW^^ (COL) £* s ± 
T^Sia?>^t:/j:5*ftSI^'o y^ 3 0*SB«$tu-CV> 

.[0 0 2 7] SfcK, ^©§i5 2 c»±, »2&l&14fc»o 
"C»*PTtB*±*iS«« 19«^0> 8&i£SS 1 4 
;£(B!]|;ite, 3 0©iaW3-=yF (DEV) 2 4 
a, 2.4b, 2 4 c.#fi«£fr-C*i0, 4©tt 
^«^ttjp**aaa=-.y h (HP) dS2Slc:mfebtvT 
/.fS^S^D y ^ 3 1\ *3J:tJ ! t t,»ciP^a^-=y h. 
(HP) tft8MI^-y>. (COL). ,*s±T^fiiafe 

H-C^i^a^" 3 3 2, 3 3*5g2g$tvTV^« 

[0 0 2 8] ^SSC2»i, MSSgSr^^t?-*© 

.fljl?j5fe»3.= y h (SCR) 2 1a, >v>* h^^S 
(CT) 2 2, 8MMfflasyh.[DEV) 2 

[00,29] *itt«B15, 16©^t't-^= 

fix*!).. * bfc^»aK«<P> vxt-v^Srtr5fc* 

[ 0 0 3 0 ] -t!B±HS££lS 1 7 , 18, 1'9»4. -tn 

^7k¥ffirt©2*i^©xf4lgiti^1f ,. YttSg»)«t«, 

*jj:tfse#i6]©zttiraba«*ffl*--c*i»>., $fe^z 

hMG^t57-A17a, 18 a, 19a?:t 
LT^5„ 

[0 0 3 1 ] ±iSii»^3S« i 7 (4, MtigWft i o ©r 

io -Al 1 t©P^X*S«G©SCtjSL$rtf5 1 1 1>«-> St 
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a«ttl^ 7 Hc*H-3S«G©HA ■ «t 

5«tt*r*LTV»a. 1 8 fi<p«&5 l 

5 ^©ro-cStgGOSEttauSrfrS'i: i t>tc x <HMB2 

*LTV>5o ±^3gei 9ttfip|SPl 6 iCD 

IS3-eg«G©g»7«L?r*T? iritis f£t£3J2c©# 
*ffl 3 =!' M-SH-5»KG<DjSA • asm, $ fefcfi-f 

— 71^^35 3 i©IW©£;|£G©gtti!£L£fr5ti io 
H4r*TLT^5. 4>jtt«B 1 5,1 6 te^ip^u- 

[0 0 3 2] -f ^ — 7a:.Y *8B3tt, MSa52 £©Hg 
t-SS £g rt ft Li" 5 BSHi-flrttfc«SSr««ri- -5 ^ 
^^Vv-a >"3 6 t, £&fc*©WMfcKttP>*lfc, /< 
y 7 7 — y V SriSSi-^ ,2 o©a? y 7 7 — * v> 
3 7£, m6tS3tige flg^-fr-f) £©IB©2&KG 

3 8 fi^^r-Vi^g >3 6*5,t^<>7r ^x — ^3 

7 ©K^lPlKiteoTlStf bixfc«£i£SS 3 8a ±&&W) ™ 

9ftia*B2i:«*81li:OM-eSSGO*S*stT*>ix 
[0 0 3 3] £ © «t 5 K#*&S^ = y h LT-ft 

[0 0 34] i©«t5 u^X hm^J • mi* 

^a^^AKl&^Tfi, NCF*1©atSG^, M 

a*B2fc»aiStt, *&SgB 2 T-fi, S5©g|52a© 
MI7n 5 '^2 5©MiIlt^7h (UV) T'^ffi so 

ofesc • ftfr&m&fifrti. #}ivmm=L- y k (cod 

TftmZlnlt^ $fr=L-y h (SCR) 2 1a, 2 1 

*ta»©3!nij»te3a=«-= y k (hp) r-Ap^^^ttfc^, 

®l7'n7 ; ?2 7©^fW^iPax s ,h (COL) 

[0 0 3 5] -t©^, StgGli'pg:gB2 b«8iH£iv 

li©7Kt-y g y&Ia-y|- : (AD) teTSfeMb 
&a (HMDSM $iv TSOftSteIa=yF 40 

(COL). fiftiP&, hMMI^iy h (C 

T) 2 2-CUv 5 ^ hi5^*$ix, mm^'^x M&*xl- 
y h (ER) 2 3-eS«G©fflJft«5jft^*ui?^ hiSjjj 
*$tb'So ^©S,'IIGI±, <PIS:SB2 b©tpoD^)P||R«l 
(HP) ©-Ofyy^-^fel^h, *&a 
T'n j/^ 2 9Jfcli'3 0OT8O*J»a=j' h (CO 
L) -e^*p$jx^ 0 

[0 0 3 6] ^©ft, £$Gf*cplKttl 6*ifeiDttaiS 



/0 

£tg G liWtM V* - 7 W 3 trfl* b "CiSA $ *U 
^lliC:jESliT^©ffl5 2 cCM^d y* 3 1 , 3 2, 3 
3©^-fia^©APS!\AQ;S^-=5/ h (HP) "CjK^ 

(DEV) 24a, 24b, 2 4 c ©^f tot'Sftfe 

3£*k Ff^©tii^^^->'^^$^5 <) giife&a;* 

V (HP) KT*^ H^-jJ'^a^lgStufc^, V^-ftt 
*>«)»=^ (COL) •fcT*ai*jx, £ttti£&fll 

1 9, 18, 1 7*3£ , 0«e^«l : OtCcfcoT^-fes/ h 

[0037] mz x *hbj©^ i <DmMmmiz.&z> u*s 

^hi*J&la=y h (CT) 2 2k:o^TKit2>„ 
18 2 fit l^* KJ&*'*aa-3-=y h (CT) 2 2Sr^W 
ld^i-»fMElT'fe9, hSpfttea^-^y h 

(CT) ■ 2 2 Sr«St«jfc*-t-JpffiB|-c*j;-5. 

[o o 3 8] H2 i-^i-i 5t-, u-v 1 ^ F^**aa^.= 

y h (CT) 2 2titt, mWLmfc^WiX'h%mW)W.m4 
OK£<omii&fhZ>*¥>"3-'ry? 4: l&lSLttbtl* Z. 
©^ fyft 5-^41 ±ictt, L C DSSGW©*i 
ar* s PKLxa#fl11S*i,*J:5k:*-3-C^S 0 r©^ 
t°>^-ir y^ 4 1 r©^ t'v^-v y? 4 1 bbi, 
K[5]*s'5J"tg-C&>'9 x T^b^eVfts/^ 4 1*3 
»«G_SrH«f 5*iSR1«?K*Oia<B* y^ (^as 
S) '4 2'^@^LT^(t feiXTt>S 0 Z-OmUioy-y-A 

2 t>H2Ria*4 OfcJ: i^KftoT^S. 
Ig»^#4 0tt, ^fyt'y^40a; ^fyb* 
i^^*— #-4-0a©E»5Srteai-5e»»Bl4 0b, 4 
•0 c, ^tfV^-^ y> 4 l*3«tU!|Hlte* y7°4 2 SrlallE 
S*«fcft©e»««4 0 d *«*.T-lv5. 

[00 3 9] r ©[site* y 7° 4 2 ©^fflflHtfi', [site* 
y^4 2©^ffliH!li:T*fi!lSrS^, tpggy ^^© Kl^ 
-1* V* y7 i 4 4*SBEfi$ixTV^ 0 ^r© KW y7° 

^li^ftiJicT^S. *fc, Islte*y7'4 2 
©±a5^PfC(i, i^iiT — i»4 6fC«t !9^i*:4 5 

[0 0 4 0] $fc(c, a-=y hi*jfcia;jte>ixfcS»tt4 

tbi«^o#Pf gffitcISItfett, ;©yX;U7-A5 0 
(^(i; i/-^ h^SrfifttJ-Ptffli-S^X^©^^ KM 

[0041] :©u^ hjfcfrbttjy x>u5 1 1±; ® 3 »c 
^i-<t5»-, ^©g&Gwi&ste^'C^bi&egffis-? 

©ft^^r^L. h^©Ptm^ffcii, -t©5fe*SB^ 

S«G©BSlHl^cp^»c{Si[{l-t-5-J; ptc, /X/WT-A 5 

^@firg»-M$H, (/X;w<^) 7 0 

[0 0 4 2] :'©l/^ hSKPttU/X^S 1 tt, S«G 



i 
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5 1 eK#®zfrx^z>~« z.*.byv* btmmisLs i 

[0 0 4 3] l^^hWT®t5 1 a~5 1- e fctt, -t 

o«/Mta?L-5 2#sHR*ivcv>s. r^.e>#/M»tma 

5 2 (DSfix * 1 0 n m~ <(> 2 0 0 ju m^Sf * U < , #J 

[0 0 4 4] 04fcSW-J:5fc, r.*ufe MM?* 
f5 1.a~5 1el:il Ba5bftVM^^ H?«I6W*» 
feffitfS hWfSIT 5 3 a~ 5 3 e «S*ix*JT« 

ttSJx, ^H?> l'v ? ^ hiSMf 5 3 a ~ 5 3 e , 

tl<S^ttMtMffi$^5MB^/^5 4 a~5 4 

a~5 4 etf*:*l?tim±^Xfflffl£ftZ>^ t\cX<0 . 
iSOU^ h^Bf@^5 1 a~5 1 eH©^ 
^o±t±S*^^H^H3fi* ttiS § ft* J: 5 o TV \ ■ 

[0 0 4 5] l/^hft*fcla=J'K(CT) 2 2 
I»t5WWIi4 0 O^f y^V^ft-.*-:* 0 a K, 

fc***fc-o*a.+ .r.©*y-y 4 o a com 

^i^3-/6 1 l-<fc 9«IU*ixT;:*#3-=y h 
[0 0 4 6] rroit^'y^^^^^eod^H 

ffi/</V:/5 4 a~5 4 efcUi* iy3-^6 1 Ul.fc9& 

[00 4 71 ^ raxfe**©^* H*lte£5 1 40 

a ~ 5 1 e Ji, H^cro M&flte^MSai-ji^ £ 

[0048] ^7 stsstai^ XA-5 1 <d&-mvlu^& 

ttbtllLSXMfitoW* V 7 011, @5t 



/2 

[ o o 4 9.] /^i7 2 (Dmma*. ^^-r-m<omm 

X/V 7 6 #Jl2j&£*VC V>5„ 
[0 0 5 0] KV>^7 4k:t±, WH'Vl^7 

7^i§H- r©Mlfl/<^7 7.£Bfl tartlet 

9 , . 7 2 rtfc. -yyt- ^©^JSrlffSi-S r. t 
ffiehffi/ X/i^ 5. l <05fcS»»*:asi*r*-* - 1 ^° 

[0.0.5 U.fcfc. ilE^l-J^MSGSEKU-v^ 

El 2 tC^-TJ: 5 i-s ,«*4 5 iS«2ST- ^ 4 6 K 
X 9 016* ^4 2' (&a$M£) ©±*W*» 

[0 0 5 2] &i^T\ ®3^-TJ:5^» u5?^MKti: 
tfc^W-^ hWfi5 1 a *S«gG.©lMBH6«t 1 'C>l:: 

til/X/V5 l ©#/JM!fctH?L 5 2*^.^ htt#£«G 

So '^©J:5t?, WRG«rlHte*-*IH]fcWRCJ©*ia 
(i^^j6»feat«*ll»K5* K^Ptm/ X/v 5 1 © 

6© (a) , (b) ^*i-J:5*!R«8-e3£«GO*^an 

[00 54] hiRittta / X/v 5 1 «Sj£B 

/Kil-iljg^nSi: t tl-, 5 36SEli*y^ , 4 2 

±}^*a$lx, Ete*y7 p 4 2©BP.* ! i*4 5tJ:o 
■cHihSixS.- i©^ST% 0te*s'^4 2ti:tt-S 

[0 0 5 5] :o«^i:, s*G5r[i]te$-&^/!i 5 ^S« 
G oftliME^ t> ^> V^^- b «st m / x 

^^o±m-rs c t k J; 9 s«G©ns^ffi^v^^ hf«^ 

[0 0 5 6] *fc, «/hShttl?L5 2i>6^ hSSSrti: 
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[0 0 5 7] '#*©*/h!tta?L5-2*»?>Ui?^ 

hSSSretai-5r WTO (1) ~ (3) Jc^-f- 

[00 5 8] (1) *«G*r|SMEi-5«i{, S« 

•GO'f'CMBI t f\fflM h -Ctt, -t©Jiii&;6W«e otl^5 
-iH>' Uv 5 * h^^SKG^ffi^f8S*S— tc^-rs 
fc©Ktt x atKGO^JSWeftSia^ J:0£*©u$? 

i?x f-MtfM^5 l a~5 1 eiife©v^ htekttSS 

h«B±ffl*fc#*fc#<t-3&B#fc5t^fctt, sis 
GW^'L^OU-v 5 ^ K^SfH^5 1 a ^bfl-JifliJ©^ 
* h?SIfS^5 1 e KfcSfclOftT, U-^ Kjj£p±ttjfi 

K«G©4>'.CMH!|©U^;* M£Bf@S5 l a^^flO 

6 Od^^^VuXS 4 a~5 4 e g)/<'A':/M{£dSJH& 

< 4 5 J: 5 ^ffilfHKg **ai*iff J: v \ 
[0 0 5 9] (2) «*EGf4je»-C*>5*>6>-, *&G© 

0u^(i, £«G©^e+'C>;j»e>egis*-c©ssf*,' late 1 * 1 

iti/X^5 1 ©— SUASS«G/i^f4^aiL, UitxhWL 30 
a*«Wffc<5 £©J:5'fctfr6-tefi» Etei- 

5^©£IEGA»kte:^fflbfcus?X h^BfS^WU^ 

£;ft;fcS4£G©iE]tettB©*-i' 5 y^fc^ct, 

tt\ ^©XigGWMSSrUv 5 * h^P±tii/X/W5 ltf* 

ttGA^fi^WbfcUv 5 ;* {(j^ijEuy^ h 

ViSflf @^ 5 1 e 5 4 e ©-'<A'Xft!££r/h$ 40 

[0 0 6 0] (3) «/Mbffl?L5 2©S*fc»Jtr y ^S: 

«fc 5 fc, StRGOifiCMit^flatojflaSflrjftjS** 
S&G©#J|]{ByT'fc5fS£*i 9#£©u^* h?££ 

* -C--<ftU«t D *JS0i©2f fcffc* lc*§ < -fz r. i t j; r> % 
Sfcfi, «/M±ffl?L5 2 0t°i/^§r*^G<D^,(lv{RiJ e tt) 
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[0061]'-*; MmtU*; h»Bta 

£*u5„ -tciT'fi, h®p±m/X^5 1 fi, — *f 

/X;w 6*»e>u^ httetayx^s 1 oftfflftkift 
ItTQtfcH^tb?), rK»Ci!9, ^/M£tttfL5 2 ©IMF* 

HKlta/X/u-s 1 K:»4«/hetm7L5-2*»ii8;Sn-C^ 
5 fcfe, • e ^ •? b-^-fi, ^ ~roy X/v}5fc#afll 
7 0»cJ;Sj$(c^{cJ;t9, g<5* 9 BSik-f 5 r 

[0-062] i©J:5*yx/uijfe*«fli7o-ctt, r^M 
/^wX7 7*rB!D«riJj: , J:?> , »- ^S7 2rtfcvyf 

• t <k 0 u-^ h ^p±(±j y X/v 5 1 ©5tffiSB Sri5fc# LT t, 

[0 0 6 3] BBi^7 7SrB5C5riH:J; 

X/v 5 1 ©5fciffig|5$r«-rr t X 9 s / X/U5feiffl^© 1/ 

[0064] j^ic, *ftw<D$s-2<DmteMmzo\,*xm 

(C T) fiteltS U-^ h^Btffiy X/laEft*s «fcO^© 
teaasyH (ct) tt'.-H7;fe^J:5fc» thfh, 

a v 4 3 b, 4 3 c, 4 3 d *J XXf4 3 e f±, ^WJllT 

^CoT*5t), Wlfl/VuX5 4 a~5 4 e ©ISIt fefrfc U 
v 5 ^ hW^f 5 3 a~5-3 e Sr^LT, Uy7 h^ff? 

t,, U^hffi|f@S5'l a~5 1 eKfi, St5G©tp 
<64» 6#MW k: [6] rj T«JWfi*© v u ^ $ 

[0 0 6 5] Bl7(c»i— ^*rL 

= j/h3Vhn-760lt Sl©Hl&^<Si^Ht, El 

4 0O^f? fV^*-^4 0 a Zftlffl-tZtt tfc, 
1 ^ 3 -^6 1 ©{±1^^S<J^TBBH^X5 4 a ~5 
4 e Sr*J»t5J:5l:i!cot^5. 
[0 0 6 6] Z.<D£o\Z®ft.Zh,1tU*Sx hi^j^Ia 
= yh (CT) t«t UStRGJCU^ 
JCfi, El 8 (a) ~ (c) fCflSti^i-Jt 5 l/^h 
fKfifBS5 1 a~5 1 e J: 9 S«G SfciB 
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(9) 

fe, »£G£i@3E$ii:5« rixtJ:9, **G©*fr 

S«GSB$Bfw^$n^ u^* h G*MM~©« 
[00 6 7] ft*5, *HSE^C*3V^-Ct>, SIC^I 

0 8 (a) fcSWiJfci'^MKltffl 
/X;U5 1 <D— gB^StgG^ftiJ^li^ta-t-^. 
GAve>H*-fctiLfcU"^>^BTS^5:l c, 5 1dH 

[0 0 6 81 *»W<OjR3p*»«ttlvOV^Ttt 

■w-t-s. m 9 tt*iesj»«t«.5 us?* h-a^a^-- 

y h ( C T) iCzfolf 5) US?.* >tt«tlU / X>PiE»*7lc*- 

aaH-cfcs., ntffli3-=5' h (ct) 

fi, US?* h*£o±ffi/X/V5 1 *J iU 5 / X/VT— A 5 0 

**»i-53e»tt4 8i!i,- us?* h«.ettijyx/u5 1*3 

9 . *mffi.r*MX*iiUi?x httetffl / X/w 5 l 1 0 : 

[0 0 6 9] 'roi5*«*tJ:htf. Hi.ifc**"*"* 
US?* hfi£Bifcb/X,'U5 1 ^rSISGcOlHlte^tS] 

(H«f$cEPA-C*i-. ) KB»r£fc£«$4 LteWifcBlft 

rtpj; 5Kus?* h«fcfc*Lfcifrfrfctt, us>* UK 
^StSG^ffi^bSfetajlii fc5>W2Kt£G*ffiT' 

[0070] ^m^m^tDmMmm^^^xm 

W-tZo Ull 2*5<fctf[2]l 3tt#ll*fcJB1»fc#4US?* 
|,g«ia=5,h (CT) Kl&ltS US?* httqfctti/ 

x^ffi«**i-*a:Bi"efc5. *HJt««s^tt.' mi'2 

* UKti:tti/XA<5 l©ft5l^^ hJfcWe£5 1 a 
~ 5 1 e © 9 *jStSG 4" 'OffliJW 3d (51a, 5 1b, 
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5 1c) a»ibus?* h»ES:ti:mL-Cift**aa«:fT5. - 
•g-lciius?* h ^Djtab y X/U5 l ©tt^i'^ VMfcr 

e^<D5 *>, m^wStSGSrteltei"^- i .£ 9 StK G d> 
fett&ttlLfcus?* h»Jf?SS*»btt» -tropicus?* 

9, us**>«<&ift**&IM«:t*S 

[00 7 1 ] **M©JB5©HlfcJI?«SfcOV^trR 
^t?>. 01-4, (a) fcit? .(b) l*#,^lfc^tSfc^3 . 
l/-^H«la=7h (CT) fctfttSUS** h?K 
qfcfflyX/Vffi«*^i-8S*EKfc*.. r©us?* 

(CT) f4».±lB*l~»4 
*5tt5/X^T-A5 Otd^^T, US>*hiKBtttS/X 

/us i <D&ttft\zwm^mKM&£frfc®%is x/vt 

-A8 5Sr*-b,.-©#3ByX/WT — A8 5 05fetflfcu 
v 5 * hffiahW/X/v5 1 ^IS:ttbHT>^c #*S/X;v 

[0 0 7 2] bu5EWJ:51-> .WRGmi»"tf*>*fc*» 

x« g <d He * b -c«?s* (S] * «- £ 

•*||Ji0g1»^»4*«GOig<E'f | .C?*»fe^*»l»*-t?OS* 
l6jK>ft$«J^b»-JSC-C, ftlf^flE(iBl4',(a) (-^ 
>. 5lc#Ha/X/vT— A 8 5 fc^i: U 
■.B»fcHBI14 (b) ^^i-«t5^#ai/X/V7'-A8 5 
Srfttf Ufcftflgi uv?^ b^n±ttJ/X;v5 1 

Kt5^T?.-.WGi»bi'^ i>*etffiyx/i/5 1a 5 

[0 0 7 3]'4ti ( ^B^fi±ia*JS^^l-ffi^^tU 

tiiaLfc^wicpgb-fEl l 5tc^-f-J;5fc, ^<*^7 

s<*&7 2rti^irt-^<p83ij£STe u hJR 

qtttiy X;v5 1 ©ftJS»* s V^^"- 4 *®** l ' ,c *** lx 
fc^^T\ tt»jfi«»?-"d' 0 A^ffl^tt £ KX , 

[0 0 7 4] ±IE*lSJ»1»Tftt. *«W*ru^ 
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Ufc**, Zti\zf8.Z>h<OX*i-±te\,\ Is'S*. hf&£ 

[0 0 7 5] 

Semite fcft*}fc6fcttiy X/KO»/JsP±ttJ?L^ 

< HUcWMr»*.iiHrj: < , S«A»e>3St^fc 
J: 5 9 «l 5> *t 5 ft *tt © **J/> /j; < 5 * i -ds -c §r , 

Sretffl-t-«©-e, x y y h y X/w&jbv> 9 t>£ 

JSWfcft^ttSrefctiWN&rias-csSi itt, *yy 
h / X/HSr* 1 1 i (3 ftfMft*S9B0£K 

£iEfcl&*&-fcft*-i-S»e-©.t5fc, 

[in 2 ] *&w<Dm 1 .oi^tt^ffij^s i/-^ hft^*a 

Ho«stt5»rliiH.'" 
[12 3] m2\Z7jkL.fzUi?7. HM#toa=-=s/ hro^iC 

[1214] Mitil/^KOSSi^ai, *5«fctjs 

[05] V X/t4&MMft&i%-t-¥SBU IfEBrSBU fc-fc 
tflOlrffim. 



(10) 

[07] *&w<o$ts2<Dni&Mmiz&z, uv* Y-mttm 

m=>---yh (CT) hffcilhtti/X/HSj;- 

[m 8] %2<f>%m&&\z.izv}z> vm<omMwi& 

IEI9] *&W<D9S3-<D9ffiMW>fc&Zi'*Sx hft^ 

h (CT) KSittS UvX h SfcUkttS / X/Vjo X 

[Hli 0] '»3©HJ6jg«n::*5»t« u-v 5 ^ M&Qtffl/X 

[miu %3<Dnffl&ffltz&\jz> is-j*. vm<om*5T& 
m 1 2 ] *&w<Dm4<o9z&Mm\z:&z> vm%> 

tim^-yh (CT) fc*s»t«U'^ httSra*-f5^ 

««r*-f«s;ig. 

[@i3] m4<Dmmi&mK}svz> hm^mne-r 
[0i4] 5 comi&Mm\z.&z> ^ft^r 

F (CT) ICfettS h*£Pfc£tiy X/H3 

[m 15] / X/i45fci*-«M»Ott©«*^-f«WriiBI 8 

22-^ hft^a^^s/ h (ft^Ma^a) 

4 0 •••■»«» (SftlsllE^a:) 

4 2-|Hg*^y 

5 1 •••u-^x MRetayX/w 

5 1a~5 1e-l/yxj.TOi 
30 5 2-$&'h»fctii?L 

5 3 a ~ 53e-l/^ htttttt* (ft«jffft|gfft) 

5 4 a ~ 5 4 e—ffiffis<,uy mmmm&^m 

6 1 ■•■iva-y 

7 0 •■■VXAUHMH* 

8 0 • 

G--LCDS*g mm) • 
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